Observations & Data Processing
The spectrum of We processed the spectral images with the S18.3 version of the Spitzer Science Center's pipeline and using a script version of SMART (3, 4) . First, we removed rogue pixels using the irsclean tool and combined the different cycles for a given module and nod position to improve the S/N. Then, we differentiated the nod positions for the short-low modules to remove the contribution from the background. We extracted spectra from the resultant 2D-images using a fixed column extraction of 8 pixels for the Short-Low module (SL) and a full aperture extraction for the high-resolution modules (SH and LH). The extended nature of the object and the different aperture sizes for the modules result in flux jumps between the modules. We scaled the SL and SH modules to match the flux levels in the LH module using the continuum in the overlapping 1 wavelength range since this module has the largest aperture and thus probably contains most of the nebular emission. No scaling was applied between different orders of a single module.
Identification of atomic emission lines
The spectrum of Tc 1 exhibits many of the typically strong and narrow emission lines that are commonly observed in PNe. These are hydrogen recombination lines (at 6.48, 7.47, 11.30, and 12.37 µm, and with possibly a very small contribution at 8.50 µm) and forbidden fine-structure 
Wavelengths and widths of the C 60 and C 70 bands
Where possible, we have measured the central wavelengths and widths of the fullerene bands in Tc 1. We compare them to laboratory data in Table S1 .
Excitation Diagram and temperatures for C 60 and C 70
Assuming optically thin emission, the total power P emitted in a band is
where N u is the number of molecules in the upper vibrational state; A ul the Einstein A coefficient for spontaneous emission; ν ul the transition frequency and D the distance to the object.
We measured the total power P emitted in each of the C 60 and in four fairly isolated C 70 bands by integrating the continuum-subtracted spectrum. Using the Einstein A coefficients calculated from laboratory experiments and adopting a distance of 2 kpc for Tc 1 (5), we calculated N u for all these bands.
In thermal equilibrium, the Boltzmann equation relates the N u to the excitation temperature:
where g u and E u are respectively the degeneracy and energy of the excited state, k the Boltzmann constant and T the temperature. The vibrational degeneracy g u is 3 for all C 60 bands, 1 for the A It follows that in an excitation diagram such as presented in Fig. S1 , colinear datapoints indicate a thermal distribution over the excited states. In this case, the temperature can be determined from the slope, and the total number of emitting molecules from the intercept. A least-squares fit to the four unblended C 70 bands yields T C 70 =179 K with uncertainties allowing a range T C 70 =142-243 K. We then calculated the contribution of C 70 to the C 60 bands at 17.4
and 18.9 µm and subtracted this contribution from the total measured power in the C 60 bands.
We also excluded the blended band at 7 µm and find T C 60 = 332 K with a range T C 60 = 319-347 K. Note: laboratory frequencies are given for all four infrared active C 60 bands and for the ten strongest C 70 bands for experiments in the pure, solid state (6, 7) (measured at about ∼300 K) and in the gas phase where available (8, 9) (measured at ∼1065 K). Central wavelengths and widths for the corresponding bands in Tc 1 are determined from Gaussian fits. Nominal uncertainties on these measured central wavelengths are less than 1 cm −1 and between 0.3 and 1.3 cm −1 on the widths.
